EP 1293 417 A2

(19) g)

Europdisches Patentamt
European Patent Office

Office européen des brevets

(12)

(43) Date of publication:
19.03.2003 Bulletin 2003/12

(21) Application number: 02018643.3

(22) Date of filing: 20.08.2002

(11) EP 1293 417 A2

EUROPEAN PATENT APPLICATION

(51) Intcl.”. B62D 25/16, B6OR 21/34

(84) Designated Contracting States:
AT BEBG CHCY CZDE DKEE ES FIFR GB GR
IEITLILU MC NL PT SE SKTR
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 18.09.2001 JP 2001282872
(71) Applicant: TOYOTA JIDOSHA KABUSHIKI

KAISHA
Aichi-ken 471-8571 (JP)

(72) Inventor: Nakata, Yasumasa
Toyota-shi, Aichi-ken, 471-8571 (JP)

(74) Representative:
Leson, Thomas Johannes Alois, Dipl.-Ing.
Tiedtke-Biihling-Kinne & Partner GbR,
TBK-Patent,
Bavariaring 4
80336 Miinchen (DE)

(54) Fender structure of vehicle

(57)  Afender structure of a motor vehicle. A fender
(14) includes a vertical wall portion (14B), a mounting
portion (14C) adapted to be mounted on an apron upper
member (24) of the vehicle, and an inclined portion
(14D) formed between the vertical wall and the mount-
ing portion, the inclined portion extending downward
and inward as viewed in a width direction of the vehicle.
The fender structure also includes first ribs (30) formed
on a lower surface of the inclined portion of the fender
such that the first ribs face the apron upper member,
fragile portions (32) formed at a boundary between the
vertical wall portion and the inclined portion, and second
ribs (36) formed on a portion of the vertical wall portion
of the fender which is located above the apron upper
member so as to extend in the vertical direction of the
vehicle.
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Description

BACKGROUND OF THE INVENTION

1. Field of Invention

[0001] Theinvention generally relates to fender struc-
tures of motor vehicles, and more particularly to fender
structures of motor vehicles, such as automobiles, in
which a fender is mounted on a structural member of
the vehicle.

2. Description of Related Art

[0002] A fender structure of a motor vehicle, such as
an automobile, in which a fender is mounted on a struc-
tural member of the vehicle is known.

[0003] Inthe known vehicle fender structure as shown
in Fig. 6, a support panel 102 is disposed on an apron
upper member 100 as a structural member of a vehicle,
such as an automobile. The support panel 102 includes
a vertical wall 102A, a stepped portion 102B formed on
the vertical wall 102A, a holding portion 102C formed
on the stepped portion 102B, and a holding claw 104
formed above the vertical wall 102A to extend from the
stepped portion 102B upward while being inclined to-
ward the inside of the vehicle as viewed in the width di-
rection of the vehicle. A vertical wall 106A of a fender
106 is supported between the holding portion 102C and
the holding claw 104. The height of the holding claw 104
is set smaller than that of the holding portion 102C of
the support panel 102. When a load exceeding a prede-
termined value is applied to the vertical wall 106A of the
fender 106 from above by a collision body S, the vertical
wall 106A slips off the holding claw 104 of the support
panel 102 to move inward in the width direction of the
vehicle as indicated by the two-dot chain line in Fig. 6.
As a result, adjoining portions of the fender 106 and a
hood 108 easily deform downward so as to absorb the
energy.

[0004] Inthe fender structure of the vehicle, however,
a large stress may be applied to an outer wall 106B of
the fender 106 and cause damage to the outer wall
106B, when the vertical wall 106A of the fender 106 slips
off the holding claw 104 of the support panel 102 as in-
dicated by the two-dot chain line in Fig. 6.

SUMMARY OF THE INVENTION

[0005] It is one object of the invention to provide a
fender structure of a motor vehicle, which is able to ef-
fectively absorb impact energy without causing damage
to an outer wall of the fender.

[0006] To accomplish the above and/or other object
(s), there is provided according to a first aspect of the
invention a fender structure of a motor vehicle which in-
cludes a plurality of energy absorbers that absorb im-
pact energy applied to the vehicle, at different stages
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upon a collision of the vehicle with an object.

[0007] Whenaload (orimpact) is applied to the fender
structure from above, the plurality of energy absorbers
provided in the fender structure absorb impact energy
at different stages or step by step. Thus, a large stress
is prevented from being applied to the fender, and the
impact energy can be effectively absorbed without dam-
aging an outer wall of the fender.

[0008] According to a second aspect of the invention,
there is provided a fender structure of a motor vehicle,
whichincludes (a) a fender having a vertical wall portion,
a mounting portion adapted to be mounted on an apron
upper member of the vehicle, and an inclined portion
formed between the vertical wall and the mounting por-
tion, the inclined portion extending downward and in-
ward as viewed in a width direction of the vehicle, (b) at
least one first rib formed on a lower surface of the in-
clined portion of the fender such that the at least one
first rib faces the apron upper member, (c) at least one
fragile portion formed at a boundary between the vertical
wall portion and the inclined portion, and (d) at least one
second rib formed on a portion of the vertical wall portion
of the fender which is located upwardly of the apron up-
per member, so as to extend in a vertical direction of the
vehicle.

[0009] With the above-described fender structure,
when a load is applied to the fender from above, the in-
clined portion of the fender is further inclined toward the
apron upper member. As a result, the first rib formed on
the lower surface of the inclined portion so as to face
the apron upper member is brought into abutment on
the apron upper member, and deforms to thereby ab-
sorb the energy. Subsequently, the fragile portion
formed at the boundary between the vertical wall portion
and the inclined portion of the fender breaks down to
thereby further absorb the energy. Thereafter, the sec-
ond rib formed in the vertical direction at a portion of the
vertical wall portion of the fender which is located above
the apron upper member is brought into abutment on
the apron upper member, and deforms to thereby further
absorb the energy. Thus, the impact energy acting on
the fender can be absorbed at different stages or step
by step, thus preventing a large acute stress from being
applied to the fender all at once. Consequently, the im-
pact energy can be effectively absorbed without dam-
aging an outer wall of the fender.

[0010] In one preferred embodiment of the invention,
the firstribs, the fragile portions, and the second ribs are
arranged at certain intervals in a longitudinal direction
of the vehicle to be located at predetermined positions
of the fender so as to provide a predetermined energy
absorbing capability at each of the predetermined posi-
tions. With this arrangement, an impact acting on an ob-
ject can be effectively reduced, for example, even when
the object is an adult pedestrian or a child pedestrian.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The foregoing and other objects, features and
advantages of the invention will become more apparent
from the following description of exemplary embodi-
ments with reference to the accompanying drawings, in
which like numerals are used to represent like elements
and wherein:

[0012] Fig. 1 is an enlarged cross-sectional view
showing a fender structure of a vehicle according to one
embodiment of the invention, taken along line 1-1 of the
Fig. 5;

[0013] Fig. 2is a cross-sectional view showing an op-
erating state of the fender structure of Fig. 1 at the time
of a collision with a collision body or object;

[0014] Fig. 3is a cross-sectional view showing anoth-
er operating state of the fender structure of Fig. 1 at the
time of collision with the collision body;

[0015] Fig. 4 is a perspective view showing the fender
structure of Fig. 1, when viewed obliquely from the front,
inner side of the vehicle;

[0016] Fig. 5 is a perspective view showing a vehicle
in which the fender structure of Fig. 1 is employed; and
[0017] Fig. 6 is a cross-sectional view corresponding
to that of Fig. 1, showing a known example of a fender
structure of a vehicle.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0018] A fender structure of a motor vehicle according
to one exemplary embodiment of the invention will be
described with reference to Figs. 1 to 5. In Figs. 1 to 5,
arrows denoted by FR, UP respectively represent the
forward direction and upward direction of the vehicle,
and arrow denoted by IN represents the inward direction
as one of opposite width directions of the vehicle.
[0019] Inthe embodiment shownin Fig. 5, a boundary
16 between a hood panel 12 of a vehicle body 10 and
a fender 14 formed of resin extends in the longitudinal
direction (i.e., running direction) of the vehicle at each
of opposite end portions of a front hood 18 as viewed in
the width direction of the vehicle.

[0020] As shown in Fig. 1, a hood inner panel 20 is
disposed on the lower side of the hood panel (which may
be called a "hood outer panel") 12. The hood inner panel
20 is attached to the hood outer panel 12 such that an
outer edge portion 12A of the hood outer panel 12 is
fixed by hemming to an outer flange 20A of the hood
inner panel 20 which projects outward in the vehicle
width direction.

[0021] An apron upper member 24 as a structural
member of the vehicle is located substantially below
boundary lines 12B and 14A that provide the boundary
16 between the hood panel 12 and the fender 14, such
that the apron upper member 24 extends in the longitu-
dinal direction of the vehicle. The apron upper member
24 consists of an upper member 26 that forms an upper
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portion of the apron upper member 24, and a lower
member 28 that forms a lower portion of the apron upper
member 24.

[0022] The upper member 26 of the apron upper
member 24 has an inverted U-shaped cross section as
viewed in the longitudinal direction of the vehicle, with
an opening of the U shape facing downward. On the oth-
er hand, the lower member 28 has an inverted L-shaped
cross section as viewed in the longitudinal direction of
the vehicle. Namely, the lower member 28 includes an
upper horizontal wall 28A and a vertical wall 28C that
extends downward from one end of the upper horizontal
wall 28A. A flange 26B is formed at the lower end of a
laterally (or widthwise) outer side wall 26A of the upper
member 26, so as to extend outward in the width direc-
tion of the vehicle. The flange 26B is welded to a laterally
outer end portion 28B of the upper horizontal wall 28A
of the lower member 28.

[0023] The vertical wall 28C is formed at the laterally
inner end of the upper horizontal wall 28A of the lower
member 28 so as to extend downwardly of the vehicle.
A lower end portion 26D of a laterally (or widthwise) in-
ner side wall 26C of the upper member 26 is welded to
a laterally inner side surface 28D formed at the upper
portion of the vertical wall 28C.

[0024] With the apron upper member 24 thus con-
structed, the upper member 26 and the lower member
28 cooperate with each other to define a closed space
that extends in the longitudinal direction of the vehicle.
[0025] The fender 14 includes a vertical wall 14B
formed below the boundary line 14A so as to extend in
the downward direction of the vehicle. The fender 14 al-
so includes a mounting portion 14C to be attached to
the upper member 26 of the apron upper member 24,
and an inclined portion 14D formed between the vertical
wall 14B and the mounting portion 14C so as to extend
downward and inward (as viewed in the width direction)
from the vertical wall 14B. A first rib 30 acting as an en-
ergy absorbing means is formed under the inclined por-
tion 14D so as to face the upper wall 26E of the upper
member 26 of the apron upper member 24. The first rib
30 has a triangular shape when viewed in the longitudi-
nal direction of the vehicle. A lower surface 30A of the
first rib 30 is substantially parallel to the upper wall 26E
of the upper member 26 of the apron upper member 24.
[0026] A fragile portion 32, which also serves as an
energy absorbing means, is formed at a boundary be-
tween the vertical wall 14B and the inclined portion 14D
ofthe fender 14. The fragile portion 32 may take the form
of a notch 34 formed between the vertical wall 14B and
the inclined portion 14D with its opening facing upward.
A second rib 36 also serving as an energy absorbing
means is formed in the vertical direction of the vehicle
on a laterally outer surface of the vertical wall 14B of the
fender 14, to be located above the upper wall 26E of the
upper member 26 of the apron upper member 24. Here,
a lower surface 36A of the second rib 36 extends sub-
stantially parallel to the upper wall 26E of the apron up-
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per member 24. On the other hand, an upper surface
36B of the second rib 36 is located in the vicinity of a
back surface 14F of an outer wall 14E of the fender 14,
and is inclined downward and outward from the laterally
outer surface of the vertical wall 14B.

[0027] Through-holes 42 are formed through the
mounting portion 14C of the fender 14, and are arranged
at predetermined intervals in the longitudinal direction
of the vehicle, as shown in Fig. 4. A bolt 44 is inserted
through each of the through-holes 42 formed through
the mounting portion 14C of the fender 14, and is
screwed or fastened into a weld nut 48 disposed on the
lower surface of the upper wall 26E of the apron upper
member 24 after passing through a corresponding
through-hole 46 formed through the upper wall 26E.
[0028] With the above arrangement, when a load F is
applied to the fender 14 from above as shown in Fig. 2,
the inclined portion 14D of the fender 14 falls down,
namely, is further inclined toward the apron upper mem-
ber 24. As a result, the lower surface 30A of the first rib
30 abuts on the upper wall 26E of the upper member 26
of the apron upper member 24, thus causing the first rib
30 to deform to thereby absorb the energy. Subsequent-
ly, the energy is further absorbed when the fragile por-
tion 32 of the fender 14 breaks off as shown in Fig. 3.
Then, the energy is still further absorbed when the lower
surface 36A of the second rib 36 abuts on the upper wall
26E of the apron upper member 24, thus causing defor-
mation of the second rib 36.

[0029] As shown in Fig. 4, the first ribs 30, the fragile
portions 32, and the second ribs 36 are formed at pre-
determined positions of the fender 14 arranged in the
longitudinal direction of the vehicle 14. The predeter-
mined positions may be set depending upon a required
energy absorbing capability at each portion of the fender
14. For example, the intervals between the adjacent first
ribs 30, or adjacent fragile portions 32, or adjacent sec-
ond ribs 36, are set so as to gradually become shorter
in the longitudinal direction from the front to the rear of
the vehicle. For example, interval L2 in a rear portion of
the vehicle is set to be shorter than interval L1 in a front
portion of the vehicle, as shown in Fig. 4. Thus, the fend-
er 14 has a relatively large energy absorbing capacity
in the rear portion of the vehicle where the collision body
is more likely to be an adult pedestrian, and has a rela-
tively small energy absorbing capacity in the front por-
tion of the vehicle where the collision body is more likely
to be a child pedestrian.

[0030] Next, an operation of the present embodiment
will be described. In the embodiment, when the collision
body S, such as a head of a pedestrian, hits against the
vicinity of the boundary line 14A of the fender 14 so that
aload F is applied to the fender 14 from above as shown
in Fig. 2, the inclined portion 14D of the fender 14 is
further inclined toward the upper wall 26E of the upper
member 26 of the apron upper member 24. As a result,
the lower surface 30A of the first rib 30 abuts on the
upper wall 26E of the upper member 26, thus causing
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the first rib 30 to deform and thus absorb the energy.
[0031] Subsequently, the fragile portion 32 of the
fender 14 breaks off, thus further absorbing the energy,
as shown in Fig. 3. Then, the lower surface 36A of the
second rib 36 abuts on the upper wall 26E of the apron
upper member 24 causing the second rib 36 to deform
and still further absorb the energy.

[0032] Inthe embodimentas described above, the im-
pact energy applied to the fender 14 is absorbed step
by step, thus preventing a large acute stress from being
applied to the fender 14 all at once. Accordingly, the im-
pact energy can be effectively absorbed without causing
damage to the outer wall 14E of the fenderl4.

[0033] Also, inthe embodiment, the intervals between
the adjacent first ribs 30, or adjacent fragile portions 32,
or adjacent second ribs 36, are gradually reduced in the
longitudinal direction from the front to the rear of the ve-
hicle. For example, interval L2 in a rear portion of the
vehicle is set to be shorter than interval L1 in a front
portion of the vehicle, as shown in Fig. 4. Thus, the fend-
er 14 has a relatively large energy absorbing capacity
in the rear portion of the vehicle where the collision body
S is more likely to be an adult pedestrian, and has a
relatively small energy absorbing capacity in the front
portion of the vehicle where the collision body S is more
likely to be a child pedestrian. Namely, the timing and
amount of impact energy absorption are appropriately
controlled. As a result, an impact acting on the collision
body S can be effectively reduced, even if the collision
body S is an adult or child pedestrian.

[0034] Also, in the embodiment, the fragile portion 32
and the second rib 36 are formed in portions of the fend-
er 14 other than an outer surface (or design surface) of
the outer wall 14E of the fender 14. It is therefore pos-
sible to prevent a deterioration in the appearance quality
of the fender 14 due to shrinkage, or the like, which may
occur during production of the fender 14. Furthermore,
the first ribs 30, the fragile portions 32, and the second
ribs 36 can be formed as integral parts of the fender 14,
and therefore the cost can be reduced as compared with
the case where separate energy absorbing members
are additionally formed on the fender 14.

[0035] While the invention has been described in de-
tail with reference to the preferred embodiment thereof,
it is to be understood that the invention is not limited to
the preferred embodiment or construction. To the con-
trary, the invention is intended to cover various modifi-
cations and equivalent arrangements within the scope
of the invention. For example, in the illustrated embod-
iment, an impact acting upon the collision body S is ef-
fectively reduced by changing the intervals between the
adjacent first ribs 30, or the adjacent fragile portions 32,
or the adjacent second ribs 36 between a front portion
of the vehicle (interval L1) and a rear portion of the ve-
hicle (interval L2). Alternatively, an impact acting on the
collision body S may be effectively reduced by changing
the size (height, width and depth) and the shape of the
first ribs 30 and the second ribs 36.
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[0036] Further, while the fragile portion 32 in the form
of the notch 34 is provided at the boundary between the
vertical wall 14B and the inclined portion 14D of the
fender 14 in the illustrated embodiment, the fragile por-
tion 32 may be provided by forming a through-hole, a
recess, or the like. Also, the upper surface 36B of the
second rib 36 may be designed to abut on the back sur-
face 14F of the outer wall 14E of the fender 14.

[0037] A fender structure of a motor vehicle. A fender
(14) includes a vertical wall portion (14B), a mounting
portion (14C) adapted to be mounted on an apron upper
member (24) of the vehicle, and an inclined portion
(14D) formed between the vertical wall and the mount-
ing portion, the inclined portion extending downward
and inward as viewed in a width direction of the vehicle.
The fender structure also includes first ribs (30) formed
on a lower surface of the inclined portion of the fender
such that the first ribs face the apron upper member,
fragile portions (32) formed at a boundary between the
vertical wall portion and the inclined portion, and second
ribs (36) formed on a portion of the vertical wall portion
of the fender which is located above the apron upper
member so as to extend in the vertical direction of the
vehicle.

Claims
1. A fender structure of a motor vehicle, comprising:

a plurality of energy absorbers (30, 34, 36) that
absorb at different stages impact energy ap-
plied to the vehicle upon a collision of the vehi-
cle with an object.

2. A fender structure of a motor vehicle, comprising:

a fender (14) including a vertical wall portion
(14B), a mounting portion (14C) adapted to be
mounted on an apron upper member (24) of the
vehicle, and an inclined portion (14D) formed
between the vertical wall and the mounting por-
tion, the inclined portion extending downward
and inward as viewed in a width direction of the
vehicle;

at least one first rib (30) formed on a lower sur-
face of the inclined portion (14D) of the fender
with the at least one first rib facing the apron
upper member;

at least one fragile portion (32) formed at a
boundary between the vertical wall portion
(14B) and the inclined portion (14D); and

at least one second rib (36) formed on a portion
of the vertical wall portion (14B) of the fender
located above the apron upper member, so as
to extend in a vertical direction of the vehicle.

3. The fender structure according to claim 2, wherein:
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the at least one first rib, the at least one fragile
portion and the at least one second rib com-
prise a plurality of first ribs (30), a plurality of
fragile portions (32) and a plurality of second
ribs (36), respectively; and

the first ribs, the fragile portions, and the sec-
ond ribs are arranged in a longitudinal direction
of the vehicle at predetermined positions of the
fender so as to provide a predetermined energy
absorbing capability at each of the predeter-
mined positions.

4. The fender structure according to claim 3, wherein
intervals between adjacent ones of the first ribs
(30), the fragile portions (32), and the second ribs
(36) vary in the longitudinal direction of the vehicle.

5. The fender structure according to claim 4, wherein
the intervals between adjacent ones of the first ribs
(30), the fragile portions (32) and the second ribs
(36) increase in a direction from a front side to a
rear side of the vehicle.

6. The fender structure according to any one of claims
2-5, wherein the at least one first rib (30) includes
a lower surface (30A) that extends substantially
parallel to an upper horizontal wall of the apron up-
per member.

7. The fender structure according to any one of claims
2-6, wherein the at least one second rib (36) in-
cludes a lower surface (36A) that extends substan-
tially parallel to a horizontal upper wall of the apron
upper member.

8. The fender structure according to any one of claims
2-7, wherein the at least one fragile portion (32)
comprises a notch (34) formed between the vertical
wall portion and the inclined portion of the fender.

9. The fender structure according to claim 1, wherein
the different stages are sequential.

10. A motor vehicle, comprising:

a vehicle body; and

a fender structure provided on at least one end
of the vehicle body, said fender structure com-
prising a plurality of energy absorbers (30, 32,
36) that absorb at different stages impact ener-
gy applied to the vehicle body upon a collision
of the vehicle with an object.

11. The motor vehicle of claim 10, wherein said fender
structure further comprises:

a vertical wall portion (14B);
a mounting portion (14C) adapted to be mount-
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ed in an apron upper member of the vehicle;

an inclined portion (14B) between the vertical
wall and the mounting portion;

a first rib (30) on a lower surface of the inclined
portion; 5
a fragile portion (32) provided at a boundary be-
tween the vertical wall portion and the inclined
portion; and

a second rib (36) provided on a portion of the
vertical wall portion located above the apron 170
upper member, extending in a vertical direction

of the vehicle body.

12. A method of absorbing impact energy applied to a
vehicle fender structure, comprising the steps of: 15

mounting a fender (14) on an apron upper
member (24) of a vehicle, the fender having a
vertical wall portion (14B), a mounting portion
(14C), and aninclined portion (14D) formed be- 20
tween the vertical wall portion and the mounting
portion, the inclined portion extending down-
ward and inward as viewed in a width direction

of the vehicle;

absorbing a first portion of the impact energy in 25
a first rib (30) formed on a lower surface of the
inclined portion;

absorbing a second portion of the impact ener-

gy in a fragile portion (32) formed between the
vertical wall portion and the inclined portion; 30
and

absorbing a third portion of the impact energy

in a second rib (36) formed on a portion of the
vertical wall portion located above the apron
upper member so as to extend in a vertical di- 35
rection of the vehicle.

13. The method of claim 12, wherein the fender struc-
ture absorbs the first, second and third portions of
the impact energy sequentially. 40
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